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(57) Abstract 

A pair of probes for detecting a target nucleic acid 
having two specific successive base sequences Al and A2 
which consists of: a probe (I) having a base sequence Bl 
which is complementary to A I and in which (a) the 5' end 
has been phosphorylated and (b) the 3' end has been 
connected to a first solid-phase fixing part; and a probe (2) 
having a base sequence B2 which is complementary to A2 
and in which (a) the 5' end has been connected to one end of 
a breakage part and (b) the other end of the breakage part 
has been connected to a second solid-phase fixing part. The 
target nucleic acid can be detected by hybridizing the 
nucleic acid on the solid phase having the probes fixed on a 
surface thereof, bonding the probes (1 and 2) thereto 
through a ligase reaction, subsequently cutting the breakage 
part, removing the hybridized target nucleic acid, and 
confirming the presence of the probe (2) bonded to the solid 
phase. Thus, the target nucleic acid can be detected with 
high sensitivity and high recognition. 
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trS) So ^'J^ti T4 DNA U if (SvSsg^). Ampligase (EPICENTRE TECHNOLOGIES 
m). Pfu DNA U*"— tf (STRATAGENE M) /l^'W^ b < ^ffl qJt^T'fe So 

^^u^aa^ mmmm) (c^o-^. #.e<3M^^i^*f sc^^^RTtiT-feSo 
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25 idXm^\y^)\^tt^Zti^'^M^t^Ji^%(DX$>^o 
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(1) m^m:im^iyr\.^^mm.^^ mw.. mm. m^. ^yi^-^-r-^v h-ym ) 
5 (2) ru~r(Dm^^^}it->'ik. wm^^mmi^tzmz. wmn^^^A.xi^^:^(D y 
T til m *r s ;5 A^' Rjt^T' s o 

15 5' U >St'fb(ix 5'-Phosphate-0N Phosphoramidite 5' tf :4-^>'fb{± Biotin 

Amidite 3' tf:^^>{b{i 3' Biotin-ON CPG C6- 
Disulfide Phosphoramidite :r U li"? ^ 1/;^^ h'$|[*l^®T ^ ^ S©#A{:: 
{i Uni-Link Amino Modifier ^fflVNfeo J-:J.±(DgSm{i^ CLONTECH ttctOA^oJ 
tfeTS)?) o U i^>cD^A{-{±N dU-CEPhosphoramidite (Glen Research 

20 M) ^fflVNfco 

^fcx :t U h'-NCDm^fe^ B0DIPY493/503. Rhodamine Red. TEXAS 

Red "^tnMV^^'y^f^-y ©#A{c{i, Uni-Link Amino Modifier (cj: D^U 
=17 ^ KiII^(CaSAb;tT5. ySlc, BODIPY493/503 C3-SE. Rhodamine 

Red-Xsuccinimidyl ester. TEXAS Red-X succinimidyl ester Molecular 

25 Probes t±^) iWi Digoxigenin-3-O-methyl-carbonyl- £ -aminocaproic 
acid-N-hydroxysuccinimide ester • T V/n-Y AttS^) ^4)^^® 
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(mmm) 

(1-2) 5' ^i^^\f:t^>itl.. i^:^Jiy ^ \'m^i[ss]tmm^mxLtz2 

2iU^(D-^^)ziy^]y:t^\'-^^tf:^yu-y2B. 5' -( b':t^ > )-TT-[SS]- 
10 GGTGGCGGCCGCTCTAGAAC-3' ^iim®7}-x;^4^DTS:^-^' MH^fg^^-^t:: J: D 
fife b;feo 

(1-3) 5'p|?*-^^tf;r^>'fbU. ^^^^^^^-r K^^^#Ab;^r 2 5ig«®^U 

=j 7 1/ ::r ^ K /tp 5) ^ r D — r 2 c . 5'-( f 3|- ^ > )-ttttt-[ss]- 

GGTGGCGGCCGCTCTAGAAC-3' T ^ ^'^ h m^^^^i^ X <0 

15 mi^tzo 

(1-4) 5'*i^^lf:2r-^>{bUs i^;:^;U7>f K^-^=&#AL/i3 0^»®7f-U 
=f 7 ^ Ix ^ K ^ r D - 7* 2 D ^ 5' -( e ;r 5" > )-TTTTTTTTTT-[SS]- 

GGTGGCGGCCGCTCTAGAAC-3' Siim® T ^ ^'-T h lil^9-^fig?i (3 D gliJ^ 

20 (1-5) (i-i)s (1-2). (1-3). {\-4)i:m^ntcru-y{^n^nmm)^. 

IxSSPEdSOmM NaCL lOmM NaH2P04, ImM EDTA, vH7A)^-X: lOCCtCT 5 

mL. r <'iz^K^\^rzo ^n^irKDru-ymmz mv^^tT^v ^ (dtt 
^B&HB-r?.) ^ loomM i:^^cj;^(3»t. sY-ctcT lo^rsmsbfeo 

y. V l^r hTtff^>Ti3— h^nfe BIAcore -fe^l^— (^t;!/^^ 
25 T : SA5 ) DTT- rD-y^§M<£: 37°Ct3T 5 ^r^SJ^:^^-^■;t ^©H^ffiCDM 
fi^{b^^®r^X^>#tP,|jRiJ^^g (7t;1/ Y'^>T : BIAcore2000 ) IZX^M 
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x^tchz.^, i^:^jiy-i h*i^g-^&^S^v^>'•D-7"2 at- 1487 U'Ji->:^n.- 

5 h £D ±#s y'u-y2DTltm\yVi->X:i-=.^yh cD±W-^mm ^fitzo ly 

y.)vy^ Kilg-^&^^^v^rD-r 2 A{cl:b!|^tT^ i^T^jiy^ K^-^^^tfs 

DTT J; f) i^xjvy ^ Y^^^t^mmfp'cwm^nrzilt^m-ro 

10 (2-1) ro— roDM'fb 

(1-1). (l-2)s (1-3). (l-4)-ef#^nfe7*D-r (^n^n400nM) IxSSPE 

loo'CfzT 5 ^mmi^s r<iz7K^\^tzo ztK^cDyu-ymm^. y^ h 

uyhTifi^yX'^-V^ntc BIAcore -fe >-»t— ^ >;/ r ^ ZTClzX 
^"^tz^lk. 0.1% K 5=^ i>- h U '^AzKvm^. 10mM7j<M:^ h U A7j<^grS. 

(2-2) DTT ilCDSJ^Tv 

{2-i)xmm\^rz. ^n^tKDrm-y^mmithrz^yrt loomM dtt ^^ts 

IxSSPE ^izx 37°C(CT 10 ^r^>K;t^^-a-feh $©iaffi®S*'IS'fb<&affl:7-^X 

20 ^>m$m^^mizxmmvtztz.^syy.)vy ^ h'^-&$^t^v^rD-r2A 

T-31 bv>>:J^^^'y h©±^. i^y^jiy^ Kig-^^^trrD— :^2 BT-fi 544 
VV:^>X:i-';/ h®^'^. 7'D-^2 CT{± 495 1/ v :^ h®M'i'\ 
rn — ^2 D-r(i313 h©M'>^l^*?)feo 7•D-r2ASI^V^ 

Ts iyy.)iy^ K3g^^^tf^P-7*2 B. rn — ^2C. 7"D — yiD^^D 
25 -yxi^y'i-yx^-^y h*5^# <M'J>bfe:ii:tt. DTT (CJ; D 

-^i^mm^xwm^^iftz^it^mro 

24 

BNSDOCID: <WO 99352e7Al_l_> 



wo 99/35287 



PCT/JP99/00041 



(3) mmm^(D^^iii (^is:7'^x^>mi) 

(3-1) yMiU^^^^XtL. 5'mU^')ymitLrz20i^&(D:tVziyi^ 

5'-(P)-TAGTGGATCCCCCGGGCTGC-( t::t^>)3' 

(3-2) 7'o-:7-2 Afe2.^,^^i7•D-■r2B^5V^^irD-r2 C^?)l^{ir 

5' -GCAGCCCGGGGGATCCACTAGTTCTAGAGCGGCCGCCACC-3' 
(3-3) y'u — y<Dm^'it 

rn-y-zBs ru-y 1 hm&^mm.A (^n^n 4oonM) $>^\,^itym-r2 
c. y'n-yi tmmmmA i^n^n mm) ^ ixsspe c^T-?g-&b^ loo-c 

x^-a-feo ^i; >y Ki*^<£ ixsspE T 10 ^g(z#^Rb^ y^h^rhTti; 

>T'=J-h^n}^c BIAcore -b >-y--5^ ST'CtCT 5 ^Pa^SJ^Tv^-^i-TrD- 

y^mmitVtz'^s 0.1% h'^i^;i/M-:^ K U t'A7k^m. lOmM TK^-fb^ h U 

(3-4) mmmm(D^^^yvv-(^~:y3y 

Umm^A (400nM) IXSSPE pftCT 37°C(CT 5^P^S/i&^-ltfeo 
(3-5) mm±X<D^)iJ-'eKm 

{z-4)xm&ommA^j\-( y^} xi^tcmm^s mi^co^mMm^^xm^i^tz 

T4 DNA ^— If {^mM : 1ml l9 3500IU (D U :tr— tf ^#tf) <fe STClZX 5 
^F^S/i&^-y-fct^^ O.n h'7^i^;b©iiit3>- h V^Ajmr^s lOmM 7K^<b:^ h U -^7 

i^ykmm. lOmM ^i?7K?§M^ 37''CizT i^PB^;ii?^;S^&^-y-s ^ie^MA^T-D 

25 
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(3-6) DTT {ZctSi^X;V:7 ^ K^-^^^OiT 
(3-5)-tilMbfelSlffi{3 lOOmM DTT ^^ts IxSSPE ^X' 37°CizX 10 ^m^JltS^ 

^A^/^-1' ^VX^-a-ftc T4 DNA U 

p-r 2 1 136 i/v":^>;^3.- hcDWP^. ro-ya c/ 

y'D-y-'lT'tt 131 l/V:^>y^^-'y h0M'>$:i§:»fco rp-7^2B/rD- 

10 yi.y'xj-yzc/ru—y'i^ti^nizisi^yx.m&ommA^^^-cy^jr-f 

—y2C}iy'u—y\(Dmyu—ym%^WM.AhJ^^y^)y-(x\^xmWi\^x 
15 D— r2 B$)-so{irp— ^"2 ccDs^;:^;i/>''f Yi^^cDm^^^^-fx^yp—y 

2Bfe?.v^{irp-:/2C ® t^etl^Stl^igfeaH^iJ l ^ mffi ± ^ t) ^ 

(4) mit^nmmy'r2-y(Dmm^x<Dvy.)\yy ^ Y^^mmmm 

20 (4-1) S'^ii^fefcTr^^^Xbb. K?g-^i5J:t>"M^fe^ B0DIPY493 

/'503 (F i:^H3) ^mXVtz 20 i^&(Dy^Vzi^^\y:t^]'t^^tJ^^y'u-y 2 
5' -( t:3f-^> )-[SS]-F-GGTGGCGGCCGCTCTAGAAC-3' <^iim®^^^4^P T ^ ^S'*-!' 

(4-2) rp — :/2 A^rP — :r2 E(^n^n 400nM)^. IXSSPE 100°C 
25 i::T5^m^ab> f «iC7K?^ b;feo ^n^n®rp-:/v§M{- IMDTT <fe lOOmM 
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7.JVy^ K^-^^^^55:l.>rD — :r2 AT- 1377 ly-Ji->x:i-y h®±#^s^ 
5 h(D±miZt}^^-orzo rD-:/2 ImM DTTT'SJ?&^-a-/rJl'&{i717 L/V':H 

10 (5-1) Ttfi^V^J- h^'j/rcDUM 

200mMl - 3 - ( 3 - i/^ ^ y h*;U) ^ K (SIGMA) 

^^tS SOfflMN-h h'DJrv;^<>i>>-r ^ K (SIGMA) >WPi 
?BiJS^g(3T:ij;b4^=SrS/^ ^;i/7^^X h ^ >i^^^^\^ti BIAcore i^-b >i^— ^ 
r {y7)\^^iyr : cms ) ^ 37°C(ZT 7^P^^;^^^•^±;t^t^ Iml D 100/zg 

15 £DTt*i^> (SIGMA) ^^$r lOmMg^MSir'SpHS.O 37''C(3T l^^^f^Km-^ 
7jc@$<b:»- h U 'i'A7K^§MT- pH8.5 (cMbfe IM y ^ >/N'r K P 

(5-2) yu—y(Dmmt 

yu — y2E (400nM) 1 x SSPE 4>T' lOO'CiCT 5 ^^relinMb. -r<'f37K?^b 

20 tzo ^(Dyu-ymm^. (s-DtrisMbfcs 7't-i^>-r'=3-h^nfe BiAcore 

-fe>1^-^>;/ri: 37°CfcT 5 ^r^S;t»^-frfef^. 0. 1% h*^^ U -i; A 

7K-^?^> lOnM ykm'it^ h V ^ A7km^. lOmM J^^7KJg?^T-^n^n 37°C{z-r 1 

(5-3) DTT t(DKJic:^ 

25 (5-2)Tfli^b^c^ yn-y2E^mm^tLrz^^yy'tlOOmdTT^^tilxSS?E 
^ 37°C{3T 10 ^P^S/^i^-y-Zio 0.1% h'T'i^Jl^M^ h U '^ATkvgrts 10mM7j<^ 
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1400-2100 UVi-y:^:=L-^y h (DWP^S^Hbtco dO^iS^tt DTT iZj:.^yD- 

(6-1) y'o-ymm 

5' -GCAGCCCGGGGGATCCACTAAGTTCTAGAGCGGCCGCCACC-3' ^mncDTt-^xn-^ UT^V-^ 

10 vm^mmzx^^m-^mLtzo 

(6-2) tfS^jMSSA© 2 0#@®JMSc7)T7^y ^y>^Mlbfc^ 3 

9 ^S® :^ Uzf^^lx:t^K*^?>^^l t^S^tilB^'Js 

5' -GCAGCCCGGGGGATCCACTGTTCTAGAGCGGCCGCCACC-3' >&MS®^;^5J^D7'5.^*-1' h 

15 (6-3) T'bf^^V^u- h bfe-fe>1t-5^>y rcDHS^ 

ZOOmMl 3 - ( 3 - ^ y 7* D tVl/) ^^^UTj^i^-f ^ K ^^tf 

50inMN-t KD=Sr^>;^^S>>-Y ^ K^§r^^^®7'5X^ >itp,|j|ij^^gtT:t?;i/ 
^=3f-^>p(^;^^dpx b-5>/?)S?^-&b:t BIAcore ^^^j/rCMS a: 37'CtZT 7 
^r^Sii&^-frfef^s Iml 5/zgc7)Tt*S^>=&^$f lOmMS^^^iWpHS.O ^ 

20 37'CtCT 1~8 ^Pb^S;?&^-^s 7K^'^b:^ h ^ Aj^mmX' pH8.5 {cSSS^bfe IM 3^ 

V^N-f h'o^aU h*^ 37-C(3-C 7:9>F^^SnbTS/i&*±i*feo 

(6-4) yu — ycDm^it 
yv-y2E. rn-yi tm&o^mA (^ti^n 400nM) ^ixsmf^xm^ 

bs lOO'CtlT 5 ^F^M^a^-B-. 55°C(IT 10 ^P^f^o^ illcj; 

25 7*U X^-a-:^o COM'l' :7U >y IXSSPET' 10^g{cMf^b^ (6-3)T' 

al^bfeTlfv>T'3- h ^n/i BIAcore -tr >y ri: 37''C{CT 5 ^FbIM 
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(6-5) m&ommARxi^(D^mmm(D/\^ yvv4 ^z-i^B> 

^ij 400nM) ^ 1 xSSPE 4"^ 37°Ct3T 5 ^m^Jl^^^-^rct^CDmmcDmM^it 
^ r ^ > ^DiipiJ^^S {ZT iyfztiL^ 337-379 > v :^ > :^ ^ - 

15 (6-6) mm±X'(DViJ-'\i^m 

{6-5)X'm&o^m.At^(D^mmmx^^ i ^^mmm^^u i ^a^^Ii^^'J&^^ 

-f X';^'^X^-B-feiaig{;:s 'W©Sii&l?I«T-^i^bfeT4 DNAU^y— fe* (Iml 
$>:fe I? 3500 lU b'^^tf) >fe 37°C{ZT 5 ^P^;5f&^-e-fc^^ 0.1%K^v 

JVm± h ')0A7^mm. lOmM zK^'ft::'- h 'J •i'A7jc?§rt. lOmM ^^tKvMT'^ 

(6-7) DTT (3J:?,i;x;i/7^ h*^^®W 
(6-6)T'PS^U}t@ieCc. lOOmM DTT ^^tr ixSSPE f^X 37'CizX 10 ^P^S;i&^ 

25 l^ai^JIiB^iJ^^N^'X';^*-rX^-a-fegIffi(3ouT{i 82 u^Ji->^^-^y h 
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10 fedt^fe^x-To 

(7) 'ju^^y^-ymmy'u-rmmmm 

(7-1) 7-D-7"CDii» 

15 ->©Pb1{C5^^ i^>^ 2f@#Abfes 2 2^^cD:tUi3^^U:^^ KA-^^c?.■7' 
D— y 2 F. 5'-( t:;?f-^>)-TT-[DIG]-GGTGGCGGCCGCTCTAGAAC-3' 

(7-2) 5' *^^^t*;^-5^>'^b^ ;r U :3-7^L/;r5^ Kii[^t::vX;i/7 ^ H^S-^S 

20 M#Abfc^ 2 2^^©7|-U3"7^1/:tf KA^^^i;€)rP-r2 G> 5'-(tf::t^ 
>)-TT-[SS]-[DIG]-GGTGGCGGCCGCTCTAGAAC-3' 4^ P T ^ ^'^ h Hffi 

(7-3) rp-^'^S^i'fb 

rp— >^2 FiDj;i>*rp-^2 G (^n^n5oopM) ixsspe ff-e gs-cicT 

— U >:if- • -y'>7\>r A : ^S/'^- >1=^m ELISA h ) 7^ h 
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(7-4) muz^^pxjiy ^ v^^^cDtm 

y -if >3i U -if lc?3sf^®?5tr#?t 250/^1 t- 3 m^m^. IM. lOOmM. 
5 ImM ^m.)^C0 DTT ^atf IxSSPE ^ 1 D 100//1 vttbT^ JSML^c 

*sf> 37°C{ZT 30 ^f^^m-^'^tzo 

(7-5) i^n>i>^"->t^m 
#■^7 250/il T- 3 Uy9im^. y -if >:ii U -if (ZW© Ant i -DIG-POD 

(-<;U;?l-^iyy--yjg^iji^^=f=^^>'y->in<*: : 1 t>:^)\y^fz^ 5mU 
10 tf lOOAil ttg^b55:;5)^'e> ZTCIZX 30 ^PEgS^&^-a-fco ^e7:c;i/>£:?5t 

#r^ 250//l T- 3 tll?5t^^s y— if >3^U— iffcvifvr© TMB Substrate Solution 

(^;i/:t^iy^*— tfSM h ';^^;b^>i^i^>s i ^:^)\y^fcK> 100//I 

^^?a(CT 5^llgS;^:^^-^-^ y-if >:n';-if(c^r^cD stop Reagent (1 t>:^)V 
fefcO 100/zl T'Sj;&^±4ifco fe*®®|^C3.t D h U ^ 

15 ^;i/-<>i^i^>{iW€l^^-r^5fefi5ctl-\h^^bbtiitS^nSo Stop Reagent ^ 

>£M-r2.o 450ninA^e) SOOnm ®^^ScD^(Dn^)tJ^c7):^& ^ J: . >>:ii;1/F^©^ 

^ ^nrb-h U-y- SPECTRA MAX 250 (Molecular Devices) ^m\^X 470nm 
20 ©oSTtJS^^'J^Lfc^iiSll^^l-^N-ro (2 '>ai;i/C0¥±Siii) 



DTT a 




IM 


lOOmM 


ImM 


OmM 




-r2 F 


2.82 


3.26 


3.22 


3.30 




-yi G 


0.03 


0.12 


2.12 


2.99 



25 ============================================:=============== 
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2 Ftiii. DTT mmcomiz-fy^t^t) i^t 470nm l!R7tJg(i^t> ^ '>*X;i/y 
S:ih/!)^"»J^n;to DTT ck (3 ^ :7 ^ V'^^t^m^±i:mm 

(8-1) y°n-y'(Dmm 

^V>20^acD;r';3"7^b^5^ H*^^^2)rD — r2H. 5' -( l::::^^^ > )-[SS]- 
[DIGj-GGTGGCGGCCGCTCTAGAAC-3' ?£Mm®^;^^0 T ^ ^J'V h ISI^i^fiS^SlC J: D 

(8-2) 5'pfel^^t■;t^>'^b^ :t';33^^U;?h^ F|iF^(ci;'>^;i/7'f 
15 Xft^zn^^y^-ymm^ML. lf:t^>hi^^;i/7^ K^^CDP^tl^^i^><fe 5 
fla?»AUfc> 25 J^it®:^ U =13? ^ h-*^e>^5rp-y 2 1 . 5'-(t-:^5^ 

>)-TTTTT-[SS]-[DIG]-GGTGGCGGCCGCTCTAGAAC-3' ^ii^cD^:^:^^ o T ^ i5^*^ h S 

(8-3) 5'5fe^^<£l^,:t5^>'^b^ 'J n' 7 ^ KllP*3{CS;;^;U7 h*^'^>& 

20 >0|fp:£jgU. t::t5^>^i?7>;i/:7^ K^^Of^tc^ ^ > $ 10 

flS^Abfcs 30 iga®::r';=i7^^:t^h'*^e>^€.rn-^2 J. 5'-(bf3i-5^ 
>)-TTTTTTTTTT-[SS]-[DIG]-GGTGGCGGCCGCTCTAGAAC-3' ^ii^® ^ D T ^ ^* 

(8-4) yn-'^(Dmmt 
25 rD-^2G. yu-y'ZB.. yu — y2i^^uy^-y2j {^n^n 
500pM) ixsspE i+'-e gs-cizT 5 ^p^Mb^ -r<'{-7K^^bfc:o cn^®r 
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37°C{z-r 30 ^r^SJ^Ts^ -a- ;to 
(8-5) DTT tCj;i)i^>^;i/:7^ K|g^(7)tOiT 
5 y -if >3i U — !f t3^f^-©fitr^M 250/^1 T- 3 lll^5fem^> DTT (SOOmM. 

lOOmMs OM) ^ 0.1% K7-*i^;Uipfiit:^ h -^A^^tf IxSSPE S 1 r>x;b$,fc 19 
100//1 «bs tgffib>5:/?p'^ 37°C(3T 30 ^Pem^S^-a-feo 
(8-6) iyZ2^i^ff=->\k\^ 

:n;i/^i5fe#?t250>ul 3 illi5t?1^ms y -1f >ai U — tf Icv^f^cT) Anti-DIG-POD 
10 (1 ^i^Jl^tc^ 5m\}(D^iii^^ts mul^mM) i:SMb^*5^ 37»CCT 30 

^§ft® TMB Substrate Solution (1 e7x;i/2fe;tt) lOO/zl t^rSJCT 5 

^FB^Mii&^-^•^ y— if >:iiU— if(3^f^® Stop Reagent (1 e^x;!/^,^^) 100// 
1 T'^SJi&^ihfefeo -x-^^Dru-h U-^-- SPECTRA MAX 250 ^fflv^ 

-ycDM.^. DTT ii)^ OM T"^zaSb}^h#© 490nm PJ^^)^^ 100 iiUfeB#CD^# 



DTT? 






5OO1DM 


lOOmM 


OM 


rp 


2H(^^ 


OfH) 


27.5 


75.0 


100 




2G(5^^ 


2M) 


4.4 


24.0 


100 


ro 


-:/2I(5^^ 


S^>5f@) 


3.9 


21.4 


100 


7*D 


-:/2J(5^5. 


lOfi) 


4.3 


19.1 


100 



2 1. 2 J ) -etts l^-ri^^ DTT tiJg lOOmM 20%Huft. 500inM T' 4%Huf^T'* 
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^(DlZ)(jL. ya-y ZVL-^li. DTT iiJg lOOmM ^3 4^l^TI^ 3 (75%). SOOmM 
iZ^\.^xm6i^ (28%) M^^^mU^-^^tzo znit. \^:^^yhi/7.)\yy ^ 

(9-1) ru--y<Dmmit 

y°u — yi, rD-y2GM&omm.A {^Mfi 300pM) ^ IxSSPE ff'-tr^S'^ 
10 95°CICT 5 ^P^in^a^tS^-lt. ^©f^ 55°C{ZT 10 ^F^ffio^^dJ: 

94x^1 »LT. JSau^;?)^'?) 2,TQ,\,ZX 30 ^F^>g;^.^-ii-fco ^-i^ ^ -1f 
>3i — If C^f^ooiJfcftr^ 250// 1 T 3 15inM 7m.it± h U AtK^SM 

15 1 100//U^APb. 37°C13T SO^F^Sii&^-H-T^ievJWA^rD 

(9-2) tge<]^@tASt>'^©^^4^^®/N<:7>j^-i'-b"-f>3> 
(9-l)T-7'D — ^/^feElffllbUfe^n^nc^ai;^^. #fi<];K^A^^<D^^1t^ 
T'fe?> l^SMi2^iJ. 1 J^S^X^aia^'J (^tl^neOOpM) ^ l •^ac;!/^^ D 100 
20 ixSSPE ffT" 37''CCCT 30^F^>Sj;&^-y-;t^. ^S-i? :Il;^^^^rtr^S 250 

(9-3) M±T-® U tf 
(9-2)-e^»iL}t'>:n;Hz. T4 DNA U fe' (1^7 

30IU CDU if^^tf 100//1) <&»U. 37'ClCT 30 ^P^;SiiS^ 
25 -a-it o ?5fc^rtT' 3 20mM 7K^^b:^ h U ATRvgrllT- 37°C{3-C 30 
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(9-4) mT\z^^iy7.)\^y ^ K|g-&®^iT 
(9-3)T'I^Mbfc'^3i;i/{w, m cD DTT ^^tf IxSSPE ^ 1 '>x;i/$)fci9 IOO/2I 
^rSdT 30 ^P^M^&f^s :^)\^^'<9iWm 250/zl T- 3 HI. 1.0% Y^f 
5 h ^) ^ J^M^Wl 100// 1 t: 1 Hl^Jfe^Lfco 

(9-5) v=J^r>'^->t^m 
(9-4)T'iiMLfc'^i;HC. y— 9-">^'>l— tl-'tW© Anti-DIG-POD (1 "^x;!/ 
^tzKi 5mU ®t/tf*<fe^tf 100/zl >£v3^i)n) ^iSSb^T!?'?) 37°C{CT 30 
^-a-:to =&'>3i;i.^i5tr^M 250/zl T4lE]^$fe?tf^. y -1f >:3i U — !f {c^ft® TMB 
10 Substrate Solution (1 100//1 i:^rat::-C 10 ^Pb^H^&^ 

y — if >i U— 1f{^:^{^® Stop Reagent (1 «t7:n;i/^fe|5 100/il ^^in) 
T'>SJ^:^^±»feo o ri/— h 'J -y- SPECTRA MAX 250 ^fflV^■r 460niD 



0.861±0.077 0.182±0.052 0.140±0.019 0.137±0.052 



(10-1) rxn-ycDmmit 

y°U — yi^ rD-:r2 G.^ifilJl^^A (^tl^n 500nM) ^ IxSSPE ^JT-rM-^ 
25 95''C{3T 5 ^P^JPt^^t^^-^-. -^©fl 55''C{3T 10 ^PbI^O^ ^fC J: 0 ^^-r 
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— ff > >; —^i:imH(Dmm^ z^o^i t 3 ^m^Wis 0.1% kt-*^>;i/M:^ 

5 37°C(CT 10^PBW^&^-a-Taa<j;|t^A^rD-yj: DP^Ufeo 
(10-2) ^i0^;|^^AS^;^■^©^^^itCD^^'1' -^^u ^w-b'-^-s > 

(io-i)T'rp-:r>&iai0fbb:^c^*i^ncD'^x;i.{c. m^mAt^co^mmm 
X'$>^ it^&mmnm. itk&^mm^*ii^n^ti lun) ^ i ^j^ju&tz*:) loo 

/2l»L. IxSSPE f+'T' ST-CtZT 30^PHlMJ?&^-l±fe^> ^0 :^JV^mm^Z50 
10 aIT 3|Dll5fe?^U;to 

( 10-3) M±T'© U :if if 

(io-2)-eai^b;fee7:n;i.{c. mncDKmmmxm^i^tz t4 dna u>b"--t2 (i 

30IU ©U*"— tf^^tf 100//1) ^»bs 37°C(z-r ZO ^fS^Jit^ 
^ii-feo z5tm«3|Elii5trfm. 0.1% h U «>A^^tf lOmMTKit^b 

15 ±h ')^J^7Kmm^ 10:rL)i^tcK) 100/^1 » Us 37°C{CT lO^P^Si^x^-a-s 

(10-4) DTT (::J;Si^x;i/:7-< K/jg-^^W 
(10-3)T-H^^Lfe'j7:n;Kz, 500mM © DTT 0.1% K5=^>';i/M::M^ U -^7 AS^ 

ixsspE^i D iooa1»Us m^izr 30 ^m^fit'^m. 

20 ?£^5fe^^r^£ 250/zl T'3[ali5fc?tbfeo 

(10-5) v-v^>mm.ijimGiKi^t(D^jiti^ 

(10-4)T'SaS^b;^c'>x;KZs P--^'^ >^iBSKm>^:n"^i>>^->tn;f*^ (-^-'J>;?j 
— ■ x'>;n^A : 1 2//g (DjrC^i^&'atr 100//1 ) ^mMV. 37°C 

{3T 30^rBW^&^-a-/i:^> ^'^3i;i/<£i5fertyS250//l tr 3ln]?$fe?tbfco 

25 (10-6) mmktii 

iio-^)i:mmLtz^ ixsspE 1 100 /zi v3sj!inL^ 
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5 0.133±0.005 0.115±0.006 0.094±0.010 0.080±0.013 



i^f^mmmmAiztt-<xmMizfh^i^m.m^ffs\.rzo ^icDm^mmx^. mmm 
mio) 

(11-1) ru—ycDrnmih 
ya—n. ri:i-y2G.m&ommA {^n^n loonM) ixsspe ^xm^ 

15 ^S'CiZX 5^?Mm^^^/it. ^(Dm55'ClZX 10^mU'D:itl.zX^^^-( 

27'Cizx 30 ^Pe^Mii&^-t^feo ^-i? :ii7l'^ — '>< 
250// 1 T' 3 \B\^^ms 0.1% H7^i^;ue?t^::>- h U A=£^tf lOmM 7«^b::^ 

20 h u •> A7kv§rt^ 1 :>i;i/^fe D 100/^1 «u ST-cdT 10 ^r^s^&^-fr-cti 

(11-2) li05M^A^^t>'-^<D'SM^^^®M>l' 7'U^V-fe'-i^3 > 

(n-i)xy^~y^mmit[^tz^n^n<D^ :iL)nz^ mffommAf^o^mm^m 
T-fes 1 ^aiiSlJi^^!J^ 1 i^^^mnm (^n^n zoom) ^ i ^ :^)i^tz d loo 

25 >ul^iPL. IXSSPE ct^T' 37''C{ZT 30^PH^Sj^->^-lJ-fe^. ::i;U^?$fem^ 250 

>ui-e 3iHi?^?tbfeo 
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(11-3) M±-?:C7)'J*"— tfMli& 

(ii-2)-egi^Lfc'>^;i^{c. '^mcDKmrnmr-mmi^tc t4 dna u:tf— tf (i 

^jLjl^tz^ 30IU cD'J:tr— tf>&^tf 100/zl) ^vMb. 37°C{3T 30 ^P^S^S 
^•a-;to ^0 :r.)i:k^mm^Z50ul 3 m^^mt. 0.1% ]^^'iyjvmmi- h U -^A 
5 ^^tS lOmikmiti- h U "^AtRj^M^^ 1 0:^)l$>rz D IOO//I v«bs 37°C{CT 

(11-4) DTT Kliig-^(7)^8lT 

(n-3)-(:mm.\^rzO mm cd dtt 0.1% KT-'^>;bM:H h u-^a^^ 

tf IX SSPE ^ 1 >^ 3: D 100// UttU ^Uizx 30 -^r^^fit^W:. :^)\^ 
10 ^?$tm^ 250//l SUliJfer^bfco 
(11-5) Vz3^ty>f->m.^ 

(^— ij • ■x'VyN'i' A : 1 'i':n;i/fefe f5 7.5mU ©m^^^atf 1G0//1) 

S^inu. 37°C{3T 30^P^Sj;&^-&fe^v ^•!7:ii;i/<£?Jt#rt 250//1 t 3ii]^$fe# 
15 bfeo U :7;i-X7T^— tfSMh bTm7fe^fi5oti?£#x.S AttoPhos (^ 

— U >;b*- • vv^N-Y A) ^ 1 '>:ii;b$>fe D 100//1 37"'CC3T SO^P^S 

iiMS 590nm T"ifliJ^L/i^m^tMTl::^N-ro (4 3i;u®5p±Sfii±^imiiMfii) 



20 m&ommA li^&mmmm i^s^mib^u ^^m^jd 

230.4±15.2 159.3±6.2 132.0±9.3 63.5±2.8 



^^ktiix^h^t^M.m\^tzc 
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(12) Rhodamine Red^iagSrp-:r^fflOfelifl^^^(7)ttm (HISA) 

(12-1) 5'm%^^f:t^yit. :t U =J7^U:t5=- FII[^{Ci^;^;U7^ KIS^S 
Xim^^M Rhodamine Red ([RR]^^sB) filrP^Mb^ tl";t^>i:v:^;i/7 ^ K 
f&^(D?SlZ^^i^>^ 2 m^XLtz. 22 U ^ UtT^ K/i)^?>5fe€.r 

5 D-:/2K. 5'-(b':?}-5^>)-TT-[SS]-[RR]-GGTGGCGGCCGCTCTAGAAC-3' ^illt®^ 
7^ p T ^ h M-^^Jc^S (3 ct S g^j^fig U o 

(12-2) -rv-rommit 
rp-ris 7'P-:/2 K jffl^^^s^A (^n^-n tsodm) ^ ixsspe ^xm-^ 

m^(D9 65t^^ ^P^'1' ^-ru— btz 1 D 94ul 'MML. JgMb 

37°Ci::T 30 ^P^;S/i&^-&feo y -nf >^ U — if {cm<^©?5fe^ 

r^250/zl T" 3 M^mk. 20inM7K^'fl::-:^ h U 'i? AtK^M^ l^:^}l$>tzK> 100// 1 

15 (12-3) m^mmARxi^(D'^mmm(DJ\^-yvy-(-ii-iy3> 

{iz-2)X'y'n—y'^m^<tiytz'^ti^n(D^jL)nz^ WMm^Af^cD^m^m. 
■Z'$)^i M&mmm^k i ^a^Jiie^'j (^n^-n i.s/zm) ^ i 3i;i/^fc d loo 

//l»bs IxSSPE cf-?? 37°C(c-t 30^P^S^&^-l±;fe^s ^^-^ 250 

20 (12-4) @ffi±T-(DU;y'— 

(12-3)T-i^MU;'c'i7^;Kz, v^ft®;R/i&«rt-e#j^bfe Ampligase (EPICENTRE 
TECHNOLOGIES m : W^M4 U tf. 1 •i' x;i/$,fc D 20U (D U tf ^^tf 100// 

1 ) ^mav. 27vizr 30 ^r^Kjit^^^-^tzo j^)v^^m^ 250uix a^'^ 
^Ltzm:. zomyKmiti- h 'J yA7Kmm^ i ^j^)i$)rz d 100//1 rttu^ 37°c 

25 tZT 7te-r^Rf&^^Tlifi^1^^A:fectt/"^®'^^^^^*rP--:rj: D^^Lfco 
(12-5) DTT (::J;Si^x;i/7 FJg^O^m 
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(12-4)T-^Mb;t'^7:c;i/tz, 400inM DTT h 0.1% V U -^A-fe^tf 

IxSSPE^l '>x;i/S>feti 100^1 »U^ 37°CtcT 30 ^P^>g:^£•^^t^ ^e'x;i/i5fe 

mt250/zi -r'4[p|-e?5fc#L}^co 
(12-6) m^t^m 

5 (12-5)-eSII^U;t'>:ii;i/{c. IxSSPE ^ 1 100/zl 

h ';-^*-:7;u:tP;^^^ > II ^ffll>TSjSa?^:g 584nm. tg^piJiSS 612iun 

T' ^pij^ L ^ i^T {c ^ 1-0 (n=4 ©^i^fa ± umumu ) 



10 0.385±0.020 0.199±0.008 0.235±0.005 0.229±0.023 



(13) mAi^tAmmru-y'^m\^fz.mmmm<D\k^ mm) 

(13-1) S'^i^^lfr^l-^^V'fbs KIIl*I{c^:;x;b7^ KJ^^^^ 

Xim^^n TEXAS Red ([TR]^^I3) \f:^^>t'J:^)Vy -i ^"^^ 

(Dmz^^'jy^ 2 M^Abfcs 22 ^ScD:t';zi-^^l/:t5" KA^e)'&:S7•p- 
5'-( f:t5^>)-TT-[SS]-[TR]-GGTGGCGGCCGCTCTAGAAC-3' >£ii^(D:}^::^4^D r 5: ^ 

(13-2) yu—^cDm^it 

rp-7*l. rD-y2 L.*ie<JMA (^n-?ni^^M) ^ IxSSPE tfT-^g^Us 
25 95°C{CT 5 ^P^SP*A^14^-y-. ^©f^55°C{CT 10^P^{^oc:i:(Cj: >3M^^'; 

40 

BNSDCXID: <WO 9935287A1J_> 



wo 99/35287 



PCT/JP99/00041 



*i'?> 37°C{3T 30 ^P^Si^-^^-B-fco =S->^x;i/$y— 9-'>jiU-+P(z^^f^£D?^rtrt 
250//1 X' 3 III^5fe#f^s 20inM7jcig'fbi- h U r> A7KM<£ 1 D 100 //I 

5 (13-3) mmmmARxi^(Dmmmm<D/\^ yvv-i -^-i^^y 

(13-2)T'ro — :r>£BI^S'fbbfe-^n^n©'>ai;i/{c. ^ie^^iSA^^®^^^^ 
T'fe 5 1 ^SM'JSB^'Js 1 ^a^Jlie^'J i^n^ti 2//M) ^ 1 x;i/$);t «5 100 
//I M 1 xSSPE i4^T- 37''C(3T 30 ^rS^H^^^'tttz'^. :>^)l^mm^ 250 

10 (13-4) |SIffi±T'® U 

(13-3)T'aiMb;t'^x;HC, mitCD^m^mm'CmW.Ltz AmpUgase (1 

^fe t» 20U® ij if^^tf looyc/i ) ^mim\y. srazx^o^rnRnt^^'^rzo 

j^)V^^m^ 250//1 X 4 Ufe^x 20mM jjc^^bi- h 'J -^7 AzK^gM^^ 1 

»^7i;i/fe}t f3 100//1 Mb. 37°C(;:t 7 ^S-F^^S/tN^-ii-Tlie^MA^JcfcU^'^t^ 

15 ^^m^^yi^—y^^MmL'tzo 

(13-5) DTT{3j;5i^:^;i/:7^ h'*S^®TO 
(13-4)-eiiMbfe'^7:n;i/{c, 500mM DTT h 0. 1% h'7=^i/;i/M:^ h U A^^tf 
IxSSPE^ 1 lOO/zimiJDb. 37''C{c-t 50 -^m^HB^lk. ^t>^)\^^ 

20 (13-6) 

(13-5)-e^Mbfe'>i>'l/{Cs 1 XSSPE ^ 1 '!7x;i/^;tD 100>al Mb. 

1/— h U-^*— :7;i/;tP^=^^ > II -^m^^xmrn^^ ^Um. m^m^ 612nm 

T- iPjjs b }t ^ -r o (n=4 o^Kjft ± u^mmu ) 



25 litf^^^^A li^mmmmn lu^^^mmn mmnmm 

0.128±0.010 0.054±0.007 0.062±0.004 0.058±0.011 
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|aE § tfi § S C h ^ IE 0^ b o 
El 11) 

(14-1) rp-ycDS^-fb 

37-D_:/l^ rD-r2G. l^e^M^A (^ti^niOOpM) ixSSPE cfT-^g-^ 

Hfe® 9 6 "K^-i !7 ^ ^—yu— h d 1 0 94>al v^SPLT> t^M 

r^m 250/zl T' 3 [H]^5fe?^^. 20inM ym^ti- h 'J A7jcv^r*=fe 1 ^>>^fefc "5 100 
(14-2) lie^;|^@gAj5fct>"^(D^^M®>'W ^'-l" -fe*-S^3 > 

(i4-i)-erD-:/^iaffi<bb;^c^n^n©e7:n;i/t. ige^>i^^Ai:-ec7)^^^ig 

-e^?. li^S»JiH^'Js IJ^S^JiiS^'J (^n^ninM) ^ 1 •i7x;i/fefci9 100 
Ml ma b. 1 xSSPE ft^T" ZTCizr 60 ^J^-f^-SiJ&^-^fcf^. 250 
^zl-e4tHl?5fe#bfeo 

(14-3) @ffi±T'CD'; b*;^Ji& 
( 14-2 )T- HUM bfc'^^t^-'b^-s mH(D^MMmm-(:n^\^tz Ampligase (1 •^7 3i;i/ 

loucDU*'-- tf^^tf 100//1) §m*nbs 37"C{c-r is^Psmj^r^^-i^fe^s 

6- ^ 250>u 1 T' 4 InliJfert b o 

(14-4) DTT f K^g^®^7]if 

(14-3)T-aIiMbfe'^:ii;KC. 400inM DTT t QAXl'^'iyJimMi- Ol^^^tS 

42 
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o.iM h')7.i^mmmm (phs.o) s i muimmv. 37°cizr 30 

^rSRjit^Ltzo 250//1 T' 4 [p]»U;fef^> ZOmM 7j<@gfb:^ h U 

•^7A7j<^§^^S^ 1 'i'xjl/^Tt ^) 100^1 ^AnU. ST-CfCT 5 ^PB^^jS^-B-T^i^M 

5 (14-5) i^ii:irv'!f->t^m 

fc^;i/:t^i>^--fe"#iS5jni^3=Sriy';7-'ri>iA^ (l '>3i;i/^fc»5 5mU cDjni*:^^ 
,tflOO/zl) ^TCIZX SO^rS^m^'^tz'^. #'>x;u=fe?5fe^fr« 250/zl 

T- 4 |pl?5fe?^bfco BM Chemi luminescence ELISA Reagent (^— 'J • TV/x 

10 A) ic^vft® Substrate reagent A ( y-;i/i5ctt>' 4-3— h* 7 :c y 

1 99>tzl ) *5 J; t>' Starting reagent B ( Jil^ibTK^^^s 

1 ^j^J\^$)rz^ ljul ) ^»U> ^S{3T 5 ^^r^MJi&^-y-fcfts ^^rb-h 
MLRIOO (i3P:h0ll) ^fflV^T»Ufe?g^=&WT^3^^■ro (n=4 

1 5 ======================================================= 

20556±442 1487± 84 1 757±114 1394±113 



20 ^ 1 t^&mmmm. i mi&^mMmits ummMummmx ^i^^\.^mmm 

(15-1) S' Mi^^^f^'^Xt. z^')^7^^\^i^=f-Y%%.n\Z=T-:^^'yt)')'Jy (dU 
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5' - ( ^ f - > )-dUdUdUdUdU- [DIG] -GGTGGCGGCCGCTCTAGAAC-3' &M^®*:^4vDT 

(15-2) mmmmAizmm&^tj:M^m^^-r^4 ommM')o[^^iy:t^\'t^ 

ib * ^u^^m.AmWiUn. 5' -GGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGGCTGC-3' 

(15-3) 7-D-7'C7)m{b 

y'a—yis rD-7'2M. tiS^aStA (^n-^'tl SOOpM) ^ ixsspe^^t-s^ 

os-ctcT 5 ^mnrntm^^'^. ss-cict lo ^mu-o^itiz^ 

10 h Tt^i^VTn— h^n/r 9 6 7H:v^^D^-i'^ — ri/-h{zie7:n;i/fe;fc!5 94 
/zl ^^jpb. fiSMb^A^^ 37°Ci3T 10 ^P^S/^&^-a-fco =g-e7 3i;u^y-if >ai 
U -1f 250 Adl T- 3 [l]?5fe#f^. 20inM 7j<^'fb:^> U '^7A7K?gr^>& 1 

100/zl 37''C{3T 5 :Q-PHlMi;&^Hi-T^6<]WA<&ro-^ 

15 (15-4) ^ge^^^^AZfemie^^^A^MiB^'j^M-f y-i -t'-i^ 3 > 

(15-3)-rrrn-:/^|SIffl{bb:fe^n^no'^73i;i/{z. ^IWj^^A^cinic^ieMfl^ 

^ss^'j/fp^^c^tse^M^AffiMia^'j (^n^n inM) 1 t>^)\^^fz'o mn\ 

^iJOb^ IxSSPE tfT 37°CiCT 60 ^Pa^M/i&^-yrfc^. a:;i/>fe?5fe#?^ 250//1 

20 (15-5) @I*a±T-© >; fe'SiiS 

(15-4)T'^Mbfc'i7^>'l'l3. ^{fcD^ii&IIMT-Wbfe Ampligase (1 t> ^)\^ 
fefet) lOU ® U tf^^tf 100//1) >£»b. 37°C{::T 15 ^PB^.SJi&^-a-feo 
^g-'^? 250// 1 T' 4 [H^Jferf^. 20mM 7M^b::^ h U -^7 ATk^gr^^ 1 a. 

25 ffiMis^u^ro-y>?p^MMb^o 

(15-6) 'j7^i/;i/DNA ^'UrJi/^'-- if {3j;57=^;r=Jri>'^ u i^>m(Dmm 
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izr 30 ^rS^m^^tzo ^^:^)\y^^m^Z50/bLl T 4 Ifl!^5fcr#m^ l.OM h u;^ 
(pHlO.O) 1 100//l»b> 70°CtZT lO^F^MMb 

tco ^-^^^l/^^^fc^r^l 250//! 4 20mM Tkmit^ h U »^ A7j<J§M<^ 1 

'>a:;i/$,>^!: ^) 100/zi ^ipUs sT-cicT 5 ^rBmi^^^^•y•T^ie^^^AiJ 

(15-7) i^3^i/'!7-':::>t^a:} 
(15-6)-r'PMbfe'!7:ii>'HCs If >:ii';-iflCvi{^<DAnti-DIG-POD {1^:^)1 
afefc »5 5mU ®tn:f*^^tf 100 >al) ^v^JDU JMMb'S:*^"^ 37°C{::T 30 ^m^m 
^^tzo :i:;v^^5tmt 250x^1 4 tH^rtfSs y-if>^U-if{^^mt©TMB 
Substrate Solution(l 100//1 «) h^rSfCT 1 0^fe^S^&^-B-> 

y — if >ni U— 1f{3v^<t® Stop Reagentd lOO^zl mi}U)'^^Jiti>^ 

.±«)feo v^^P7'b-h >J-^'- SPECTRA MAX 250 Sffl V^T 460nin ®DJ^)feJ^<S: 



0.383±0.018 0.099±0.011 0.119±0.004 



^^u mmm^AcD^^mzx^rj^m^rnvtzo zcommf^mx^. wm^^ 
y'it^iy^')i^>t\.rzm^izii\^^x^mm {mm) ^m^^:it. ttzwm^ 

x^^iz-trnm^ntzo 
(16) mmmmm ( i o oms) cpttm 
(16-1) mmmmA0mn^nA.^iz^ts. i o oi^s^^tun^^L/:?^^ k 
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fp.iota^mmmE^B. 5'- 

CGGTATCGATAAGCTTGATATCGAATTCCTGCAGCCCGGGGGATCCACTAGTTCTAGAGCGGCCGCCACCGC 
GGTGGAGCTCCAATTCGCCCTATAGTGA-3' $ iim©^:^ * P T ^ ^'-T h ^ 

5 (16-2) y°D-r(Dmmt 

y-D-yi, rD-r2G. m&dmmA {^n^-nim ^ lxssPE4'T'vI^b^ 

//I T' 2 lil^Jfem^s 2O111M ykm'iti- h •> AzK^rt^ 1 ^j^Jl$)tc D 100// 1 » 
(16-3) ^6<]MB^imi95^^^A<Z)M^r';^^^f-S^3> 

(16-2 ) T' r D - r HfflYb b ;t ^ ti^ticD I ;i/ . lifi^i^^ B ^ A ( m 
15 (^n^n inM) ^ i e7ac;u$>fe d loo/^i «l> ixsspe ffx- eo-ctc 

T eO^Pa^MJJ&^-a-fcf^. =S-'j7:n;i/<£v$fe?tyS 250/zl 4 iai5fe#b;feo 

(16-4) @^±T-0 U tf^^& 
(16-3)-t-Hi^bAc'>:ii;bt3, '^^^|•©>K^&$I»r^S-e^f?b;t Ampligase (1 
^tz^ lOU ® Upb*-- b'^^tf 100>f/l) <&^iab. 60''C(IT 10 ^P^SiJ&^Hi-fe^ 
20 h^ ^'^7 3i;i'>£}i5fe?^r^ 250/zl T- 411]^5fe^b;to 

(16-5) DTT ^ K^^<DW 

(16-4)T-aiS^bfc'>x;HC. 400idM DTT t 0.1% h*7-*S>;i/M:^ h U "^A^-^tf 
O.IM hU>^tMStli«M (pH8.0) 1 •>:n;i'&;^c D 100>al^^Pb^ eO^ClCT 30 
^P^SJi&bfeo #'^7^;^^?5fe?f^yS 250>al T- 5 bfc^s ZOiMymiti- h U 

25 '^A7Jc^§r^ss 1 0:^)i^tzK) mul mJ!]Pb^ 60°cccT 5 ^m^m^-\txm^^ 
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(16-6) i^Z2^iy^'=^>mHi 

5 SubstrateSolutiond ^:^JV^rz D 100/zl vtt) ^^?S(CT 1 O-^m&Jit^^-^s 
y-if >j[:i;— 1f(3^{t© Stop Reagentd •>x;b2fefei3 100//1 '^iP)T';Sii&=fe 
±tofco T^^^Driz-h U—^'— SPECTRA MAX 250 =&ffll^T 460ruDO^!&^S^& 



0.171±0.009 0.449±0.017 0.011±0.001 



15 ti^aiT-#s:iji^raufco 

(17) zi:^mm&omm (4 om^M) mm 

(17-1) rp-rcDM'fb 
ro-7"i. yx3-y2G. m&ommA (^n^ninM) ^ ixsm^-xrm^Ls 

CD 9 G/^-v'-f ^D^-f ^— ri/— htc i 90/zi muv. umi^^jit^ 

ib ^T-CiZX lO^P^;Sj5tv^-l±}feo#'>x;i/4y-if>ai U-1f{C^f^Oi5femt250 
juLlX 4 M^r^Wi. EOmM;^^^!::^ h U ^ 2^7Kmm^ 1 •^7x;i/fe;t »3 100// 1 » 

V. 3T'Cizx5^mR}it^^'^xmmmmA^rD-y'x^m^\.rzo 
25 (17-2) m&^mmARn^(D^mmm(D7\-( y'v>^'^-\f-iy3> 

{n-i)X'yn-y^m^it\^tz'?:n^n(D^ jLjiiz^ 2xsspe^i 0:i^)v$)tz*) 
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90// 1 mmi^tzm. m&ommAtm&ommAmmmii^(^f3::h~:^imm. mffij 
mmA mmm) ^xmmmmAmmm^^} m^MM) ^ inM^tr o.oixsspe 

^ 1 10//l»b (g,^iiJe lOOpM). 37°C{3T eo^Ps^-SJj&^-y-fc 

5 (17-3) Sffi^T'® U lfMJ^> 

(17-2)T-iiaMbfc'>^;L'CC. ^{^©S/^wWntT'^IRb/; Ampligase (1 0:^)1 
$>tz K> mcDV If^^tf lOOuD 37°Cl3T 15 ^PE§S^&^-^fe$) 

(17-4) DTT{CcfcSi^X;U7^ K$g^®^»f 
10 (17-3)Tiii^Lfc'>:j^;i'{C. 400mM DTT ^0.1% YT^i^JV^M^ h U -^A^^tf 
O.IM h ^):^i^mmmm (pHS.O ^ l IOO//I ^;!]nU. 37-0 CCT 30 

^P^S/^Sbfeo #'>:c;i/>fc^5femt 250/zl T' 4[e]i5fe?tU/i^. ZOmM 7j<^<b± h U 
^A7Kmm^ 1 '>:c;i/$)feD 100/^l 37''CtCT 5 ^Fb^S/^>^-B-T-7^II 

15 (17-5) i^iJ^i/^=.ymiii 

in-4)X'mm:\^tzO:^)Viz, y— if >:iiU— if{c^<^f©Anti-DIG-POD (ie7:c;i/ 
»5 5mUcDin;<^>fe^tf 100/il) ^mtUL. tgSbJfe/??'^ 37''C{3T 30 :»-P^>Sii& 

^-l^fco =S-'^3i;i/^i!5trf^?t 250/zl -C'4 |Hl?$fem^s y -if U -if (C^f^® TMB 

Substrate Solution(l ^j^}l$>rz <0 100//1 »)h^S{3T 1 Ot9^P^>5J^i^-&. 
20 y — if>aiU— ificM^J-® Stop Reagent(l «i7i;i/$>fef3 100>ul ^^JP)T-SJt^<£ 

Ihtofeo x'-r ^P7*U-h U-^S?'— SPECTRA MAX 250 ^fflV^T 460nln(^Pi^^Ja^ 





m^mmA 


mmmmAmmnm 




0.084±0.006 


0.095±0.006 


0.044±0.004 


0.039±0.002 
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1. (1) mm^m(Dmm•r^2'^(Dm'^(Dikm^nAl AzcDv-bcDA 
1 tmmtj^^mmB i 

5 (b)BusB^siB^'jB 1CD3' muizm KDmmm^^t^i^'^^ntc. 

(2) mi^mmmmAi A2(Do-^(DA2tmm^tiii^mmB2^mL. 

2. (1) ^ie5|^@$©3ffi^-r-2) 2-o©iNf^C0±iSiB^'JA 1 A2CD-5 t.®A 

1 tmmmj^^mnmB i^^&u. 

(a)mjaa^^iil^iJB 1 (D 5 ' U >^<b^n. 

15 (b)mBJ^Sia^JB 1 ©3 ' *5S>{p'^racD 15^^?iiS-&^ns 

(c)Btji3^uiT^(^{Mic^ 1 comm^^^^^^ntz. 

(2) luiB^SiS^iJA 1 A2cDot.©A2 ^^Mfi^^iM^Sa^'JB 2^*bs 
HUSB^Sie^UB 2CD5' *i^tc^2®[affi®^gI53{p'^^^n}fe> 
20 yti-y2 tiy^^tj::^. 

3. flf^IIltCiB«4®^^S^^Stt^mrD-yT'fe-3T> 

25 4. aiAlcII2^ciB«i0^i^l^^ig^^mrD-•^T-feoT^ 

HuiB7"D-7- 1 HuiB^Sia^JB 1 ® 3 ' ^i^tmtmm^OfSiz^ i^izm 
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5 — 

6. (1) mmmm<Dmmir^2-^(Dn^(Dm&Mz^^iAi A2(Do-^(DA 
(a)BuiB^aie^'j B 1 ® 5 ' u >^{b^ 

10 3{P\ 

(2) mt^^mznAi A2(Do-hcDA2 tmm&o-^jii^mmB2^m\^. 

(a) BulB^*@e^JB 2® 5' *S^/{p'^McD 1 i^^M-^^n. - 

(b) HulB^ifgP®MC^ 2 ®MEI^^*ss^^^n;t 7-D 2 
15 HalB^ 2cDgIffilll^^(::J: 

7. (1) m&omm(Dm^ir^2-D(Dn^(Di^mmAi A2(Do'^(DA 

(a)BuiBlMSiB^'JB 1 (D 5 ' *i^;?p'U >mih^n. 
20 (b)HuHB^*iH^JB 1 © 3 ' *4^;fp*^»fa5cD 1 mtm^^H. tf^-O 

(2) mm^mmAi A2(Do-h(DA2hmmmti^^&mnB2^m\^. 

fjfB^asa^UB 2©5 ' *i^(3^2®[affi@^g|5*5^-^^n;trD-:/2 3{p\ 

25 mmm2(Dmmm'^uiz^K>mM\zm'&^fifz. 
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8. mmMGizmmcommmmmmmx'^'DXs 
5 ■ tuiB7"D — :/ 1 mmi^mm bios' ^mhmmmmU(om\z ^ h \zm 

11. (A) (1) mmm^o^m^r^ 2-:)cD^^cD^aiB^ijA i a 20 
10 at,© A 1 hmmmjim^mmB 1 ^^l. 

(a) BtjlB^M^iJB 1 CD 5 ' ^ii;{)^'U >^<b^n. 

(b) BuiB^sia^'jB 1 © 3 ' ip.m\zm 1 ©ia^®^gp*^ig-^^n:fes 

(2) BUiBi^SiB^'JA \ A2(D^ib(DA2hmmmtSii^mmB 2^m\^. 
15 (a)HugBlMaia^'JB 2©5' 5!ci^3ip'^»T^® liSiilS^^tis y(p-o 

(b)BuiB^ifa5©Mt::|? 2 ©Hffilil^^^ip'/iig^^nfcx 
rp-^2 <&fiaB^ 2 cDmS^g|5T'Sffia®{3EI^-r 1 (DJi^h. 
(B) HufBrp-T'l i:. Bui37-D-^2i:. HuiB^M^^i:<£^^^ X L 

TM^-rU^;/ K<*:<&ff^Elc-rS^2£DX^ii:. 
20 (C) mmf^-( r^} ^^j YW-(Dmmy'^-y Ihmmru-r2t^^}i3-^z^^s 

ct 0 is-^r 3 ©x^i t . 

(D) HuH3rP--7*2©^®f^^TO;K^&icJ: !9^iT-rsm4©Xfits 

(E) tuHB^3©xai-ck i9?FM^n€.s HufBXD-y 2 0^SiB^!jB 2 iitulB 
^»Tg|S<&$g^b;^cBulB7-D--ri >&^iim-r?)^5cDXSh^s ^tf d ^^^f^f^i: 

25 •^^mmmm\^^i3W.o 

12. (A) (1) IIfi<]^i^OSi^T-?>2o©#^©^»iB^JA 1 A2CD 
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{c)m$^mm^(Dmmi,:^mi(Dmmm^n!>'^^^^ titer D-y-i^mmm 1 

(2) HuHB^M^'JA 1 A,2(Do-ib(DA2 tmrnrntfii^^mnB 2^WUs 

(B) mmru-yi mt^y'T^--r2t. m%m&ommt^^^^yvv-(x 
10 bT^N-r h'<*^^ff^^-ri)^2©xiMhs 

(C) H^JHB^^-1' :/U l>'i*:cDBuHBrp-y 1 ^ttJEBrD-r 2 U t?^/i& 

(D) mt'd,y'i:^-y' io)^^^'tmm^!!t:^iz^^)mm-r^m4cDJimt. 

.(E) tulBma^Xfitc ct DJF^^^n^> HuHBTD-y lO^^ia^iJB 1 tmt^ 
15 »ra5=£M^b:^ctuH37-D-:^2^mmt-^m5©x^2i>&. ^tf ci ^>£4t^^^■r 
S 1^ li^^ tB ?i » 

13. mMmiiizmM(Dm^mm^ii!,:^m-^^-ox. 

20 1 4 . ai^Jl 1 2 {3fBm®#fl^^^t^iil:&^-r-fe-^T^ 

HuHBr D - y 1 m^i^min b i <^ 3 ' M^tmrnwrn^cDmiz ^ ^ izm 
1 5 . mmM 11-14 ® v^-rn*> 1 iMizumcDm^mnmii!,:^^^!: 

25 BUI3^iT^5!P\ i^X;i/7^ KJg^^Wbs *f^OHui3ll4®X^{C:}3l>Ti^;^;i^ 
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16. mmM 11-1 5©v^-rn;^p i mi:^mm(Dmmmm^iti:^'^X' 

ml §3^ 5 CD xg *5 u T . El^g {c b T I > r D - 7*© W« X ^ 

5 17. (A) (1) mmmm(Dmmf^2-D(D!i^^(Dm&mmAiA2t. 

(2) m^m^(Dmmt =^ 2o(7)#s©j^Me^'jA i a 2®^ t.®A i i^^gMfiti 

(a) Htji3^*ia^'J BIOS' mui^ u >@t<b^n. 

(b) HtjiB^»is^'jB i©3' ^mi^mi(ommm'^^i^^^^^ntz. 
10 ro— :r 1 

yn-y2t^. 

(B) HuHB^-f XU >y h'f*:^. Mi3^ l©liIle@^^45J:t>"Bui3^2(D@lffi@ 

gPT\ @i^aa®tcia^-rs^2©x^i:. 

20 1 8 . (A) (1) mmmmcDmrn-r^ 2^(D!\^^(Di^&mmA 1 a 2 

(2) m&o^mo)Mm.t^2'D(Dfi^^(Di^mMmAi A2cDoh(DAi t^mm 

^^SiB^'JB 1 §Wbs 

(a) BiiH3i^*iB^'J B 1 CD 5 ' U >^<b^ns 

(b) Hui3t^»iB^'JB 1©3' «3{p'^»Ta5© li^hS^-^^ns >{PO 
25 (c)Hui3^^a5©«{C^ l©|SI^Sgl^gP*S3iig^^nfes 
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(3) HulBl^SiB^'JA 1 A2®dt>©A 2 tmmti:ikm^nB 2SWb^ 
HuSBi^^lB^'J B 2 (D 5 ' 2 (7)EIffi[Sl^g|5d^'IS^^nfe^ 

7*D--r2h^. 

(B) HulB^N^ :/U K#:^s fjIB^ 1 ©Sffigl^gPJj J;t>'BuiB^ 2 cDlilffilSI^ 
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SEQUENCE LISTING 

< 110 > Laboratory of Molecular Biophotonics 

<120>Probes for detecting a target nucleic acid, methods for detecting a target 
nucleic acid, and a solid material for detecting a target nucleic acid and method 
for preparing the same 

<130>BBP98-03PCT 

<160>20 



<210>1 
<211>20 
15 <212>DNA 



<213>Artificial Sequence 
<220> 

< 223 > a probe, 5' -terminal :Biotin 
<400>1 

GGTGGCGGCC GCTCTAGAAC 20 



<210>2 
25 <211>23 
<212>DNA 

<213>Artificial Sequence. 
, <220> 

30 <223>a probe, 5' -terminal :Biotin, N:Disulfide bond 

<400>2 

TTNGGTGGCG GCCGCTCTAG AAC 23 

35 <210>3 
<211>26 
<212>DNA 

<213>Artificial Sequence 

40 <220> 

< 223 > a probe, 5' -terminal :Biotin, N:Disulfide bond 

<400>3 

TTTTTNGGTG GCGGCCGCTC TAGAAC 26 

45 
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<210>4 

<211>31 

<212>DNA 

< 213 > Artificial Sequence 
<220> 

<223>a probe, 5' -terminal :Biotin, NrDisulfide bond 
<400>4 

TTTTTTTTTT NGGTGGCGGC CGCTCTAGAA C 31 

<210>5 

<211>20 

<212>DNA 

<213>Artif icial Sequence 
<220> 

< 223 > a probe, 5' -terminal :Phosphorylated, 3' -terminal rBiotin 
<400>5 

TAGTGGATCC CCCGGGCTGC 20 

<210>6 

<211>40 

<212>DNA 

<213>Artif icial Sequence 
<220> 

<223>a target 
<400>6 

GCAGCCCGGG GGATCCACTA GTTCTAGAGC GGCCGCCACC 40 

<210>7 

<211>22 

<212>DNA 

<213>Artif icial Sequence 
<220> 

<223>a probe, 5' -terminal :Biotin, Nl:Disulfide bond, N2:B0DIPY493/503 
<400>7 

NNGGTGGCGG CCGCTCTAGA AC 22 
<210>8 
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<211>41 
<212>DNA 

<213>Artificial Sequence 

5 <220> 

, <223>a target 

<400>8 

GCAGCCCGGG GGATCCACTA AGTTCTAGAG CGGCCGGCAC C 41 

10 

<210>9 

<211>39 

<212>DNA 

<213>Artificial Sequence 

15 

<220> 

<223>a target 
<400>9 

20 GCAGCCCGGG GGATCCACTG TTCTAGAGCG GCCGCCACC 39 

<210>10 
<211>23 
<212>DNA 
25 <213>Artificial Sequence 

<220> 

<223>a probe, 5' -terminal :Biotin, N:Digoxigenin 

30 <400>10 

TTNGGTGGCG GCCGCTCTAG AAC 23 

<210>11 
<211>24 
35 <212>DNA 

<213>Artificial Sequence 

<220> 

<223>a probe, 5' -terminal :Biotin, Nl:Disulfide bond, N2:Digoxigenin 

40 

<400>11 

TTNNGGTGGC GGCCGCTCTA GAAC 24 

<210>12 
45 <211>22 
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<212>DNA 

<2I3>Artificial Sequence 
<220> 

5 <223>a probe, 5' -terminal :Biotin, Nl:Disulfide bond, N2:Digoxigenin 

<400>12 

NNGGTGGCGG CCGCTCTAGA AC 22 

10 <210>13 
<211>27 
<212>DNA. 

<213>Artificiar Sequence 
15 <220> 

<223>a probe,5' -terminal :Biotin, Nl:Disulfide bond, N2:Digoxigenin 
<400>13 

TTTTTNNGGT GGCGGCCGCT CTAGAAC 27 

20 

<210>14 
<211>32 
<212>DNA 

<213>Artificial Sequence 

25 

<220> 

<223>a probe, 5' -terminal :Biotin, Nl:Disulfide bond, N2:Digoxigenin 
<400>14 

30 ^q-^^^jj^jf NNGGTGGCGG CCGCTCTAGA AC 32 

<210>15 
<211>24 
<212>DNA 
35 <213>Artificial Sequence 

<220> 

<223>a probe, 5' -terminal rBiotin, Nl:Disulfide bond, N2:Rhodamine Red 

40 <400>15 

TTNNGGTGGC GGCCGCTCTA GAAC 24 

<210>16 
<211>24 
45 <212>DNA 
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<213>Artificial Sequence 
<220> 

<223>a probe, 5' -terminal :Biotin, Nl :Disulf ide bond, N2:TEXAS Red 

5 

<400>16 

TTNNGGTGGC GGCCGCTCTA GAAC 24 

<210>17 
10 <211>26 
<212>DNA 

<213>Artificial Sequence 
<220> 

15 <223>a probe, 5' -terminal :Biotin, Nl-5:Deoxyuridine, N6:Digoxigenin 

<400>17 

NNNNNNGGTG GCGGCCGCTC TAGAAC 26 

20 <210>18 
<211>40 
<212>DNA 

<213>Artilicial Sequence 

25 <220> 

<223>a target 

<400>18 

GGTGGCGGCC GCTCTAGAAC TAGTGGATCC CCCGGGCTGC 40 

30 

<210>19 

<211>100 

<212>DNA 

<213>Artificial Sequence 

35 

<220> 

<223>a target 
<400>19 

40 CGGTATCGAT AAGCTTGATA TCGAATTCCT GCAGCCCGGG GGATCCACTA GTTCTAGAGC 60 

GGCCGCCACC GCGGTGGAGC TCCAATTCGC CCTATAGTGA 100 
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